Substrate stiffness regulated migration and invasion ability of adenoid cystic carcinoma cells via RhoA/ROCK pathway.
Human salivary adenoid cystic carcinoma (SACC) is one of the most common malignant tumours of the salivary gland and has strong migratory and invasive ability, which often lead to poor prognosis and lower survival rate. Tumour tissue tends to stiffen during solid tumour progression. This study aimed to investigate the influence of various substrate stiffness on the migration and invasion of SACC. Salivary adenoid cystic carcinoma cell line ACC2 cells were cultured on polydimethylsiloxane substrates (PDMS) with varying stiffness for investigating the effects of substrate stiffness on the activities of MMPs and TIMPs. The underlying mechanism was also explored. When ACC2 cells were cultured on various stiffness of PDMS, the expressions of matrix metalloproteinases 2 (MMP2), MMP9, MMP14, RhoA, Rac1, Rho-associated protein kinase 1 (ROCK1) and ROCK2 were up-regulated with increasing substrate stiffness, whereas that of tissue inhibitor of matrix metalloproteinase 1 (TIMP1), TIMP2 and TIMP4 were down-regulated with increasing substrate stiffness. Our results showed that substrate stiffness regulated the activities of MMPs and TIMPs and then modulate migratory and invasive ability of ACC2 cells via RhoA/ROCK pathway. This work indicate that matrix stiffness played an important role in progression of SACC, which not only can help understand the strong invasive ability of SACC, but also suggested that therapeutically targeting matrix stiffness may help reduce migration and invasion of SACC and improve effective therapies.